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^ (57) Abstract: A process for producing glucose dehydrogenases. This process comprises transferring a DNA containing a sequence 
represented by SEQ ID NO: 1 which encodes an a subunil having a glucose dehydrogenase activity and a $ subunit being an electron 
transfer protein into a microorganism belonging to the genus Pseudomonas to thereby construct a transformant, and culturing this 
00 transformant so as to allow the production of a first glucose dehydrogenase containing the above-described £ subunit and a second 
fg glucose dehydrogenase free from the $ subunit. The a subunit as described above has a molecular weight of about 60 kDa measured 
S bv * for example, SDS-polyacryl amide gel electrophoresis under reducing conditions, while the & subunit as described above has a 
^ molecular weight of about 43 kDa measured by, for example, SDS -poly aery lamide gel electrophoresis under reducing conditions. 
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5 mvxrm 

10 Dft&ffi 

?^W;*m^^xysi'='—xfr7£m£tiz>o mmt^xte, y/v^-***^? 

— tf (GOD) W/V=»— x^t: Kcyt- fefCGDH)^/!! £*iT^5 ( B#IS#ffl 
2002-65778^$S) o 

20 mm<ktf^mxjb%tMz.£m='x vm&<Dmmbvc'<x&mxihz>k\<^tz$\\ 

GOD J; «9 t>#5 £ v ^o7c:Fpm&a s fc5o 

fc*W>&* b , GOD «b GDH(D^(D^^^M 5 MBM&Kft £ tbTV * 
»K#0-A-C*>S#-tUtt, B^BfiW002/36779#^$B(C^$tLTV^cfc 9 fC % 
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XM (OT rCyGDHj t V > ? ) , «-^fisS^J« <b tf>KJ£3£&dSffi < , SSWt^ffiT 

5 U^t^b, KSlflc-Ctt, CyGDH<D£M£tf^^c#>, M^ffl^%t/: 
^(CfiKSl^{C«t5CyGDH(DaS^fifflll-C*>6o ^Tr, #383B#<btt» a, 

£>9, /3f-^cx-2, ^3&S^:5SL*:^>0■eifooyt(£^T^aGDHJi^^5). ^<DJ:9{-. 
xtd^H"5Km^/jN$VNtO"efcofc 0 o£<9, aGDHfi, CyGDHi ^ 

15 ju=2—^^m<Dmmt i-x&m & t <a -e*> s r £ & tit^ 0 

xvmm&s *ti?t&miz.ft ? * wm^^h. %}m<Dmx*mx&, 

20 isw<pw^ 

tp»l©^/u=i— ^JUbK5dfflaii:, h«r-&*/j;v^2<D^=i 
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43kDa-efc-5 c 

5 HUlBDNAfi, i§7C^T-e<£>SDS-# y T ^ y >VT ^ Ky/l^^&f^&tt Zft* 
*^l4kDa-efc£ y y N£r=i— K1-5i£Sgfi?iJ£r^A,T?v vf «fc v \ c 

20 ttttsta* 77i^ y r • -tr^v'T £ ^ * ti, ksiw t £titz 0 c coksi 

tfctt:, «cl2*F 9 n 25 0 ^^ig^A®^^^W^B^f^fe^&fe V* 
-(=r305-8566 0*@^«*o<|drmmiTB l#«6l 4>^6) ^«3fe*Sf»f- 
BP-7306<t LTWffc^TV^o 
fcfc, ^BJ^^fiKSm^OWf-o^T, ^HftA«aS9F^f (Institute 
25 for Fermentation, Osaka, IF0)X«^k^«?F^f^^)^^#J£iS: (Japan 

Collection of Microorganisms, JCM) (C^ft^ixTl/^lRl^U^ ^Uf!; T • ir 
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-fcx^7% tzb £(£1015506, JCM5507, JCM2800, JCM2801, IF015124, IF014595£££ffl 
XZZ> 0 

-So 

m-^2(DT ^ ;mimcjs\,^xitti-m%t:<DT k ym^m^mm. x^ 
io bit, tLtx.mi^m^\(Dmmm<Do'h, ^s#^-764~238ot5^^5^sis 

h£=— h*^zm^n(D±ffl&i^ttX&<<D7!>W-£^\ to 

-rtiit, at^^y h^iitsiii, ft-Ty-v-?^---* htmmztix?^ 
5 r <t 5 1 %£ hfrz> Q 

%tm<r>T 5: jm^mz.^x\%tzxmm>r 5 y wmm&w&. x*. mxs. 
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<fo<5 0 

it^D-T^o Lfc^oT, SfflBDNA<bL-C(i > UWE|3*^=-y hOi/^t/^f 

15 EB<PfBjJ^^|ftW 

mitt, JgHtSfefto&»fcflM& Lfc Pli§fk7 7^->a ^CDQ-SepharoseFFy n^F 

IU2(i, SDS-PAGE<7>*S*Sr^ Lfc <^t?fc 5 0 

20 mm*mk-rz>tz.fr(Dm$k<DMm 

25 ^^m\z.m^^m±m\cmx\^x^mmw-^^^2jim.t. zmmmm 

CyGDH) t , 01^3---/ h^*^V> 2 /yl-=i-^^7K^^(fe<b ;Lfc?aGDH) <!:jg 
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<lfSlXa(DNA<Z>i&#)> 

hti. ^mm±MiL£> &gtas c-c^n fr- if jh^s**^ * y /nagfe 
io 7 h y •> a(sds) /jj^ifffiis^j^ffl^tbs. $ fete aBf£swe^:7 

l N ~Cfr 9li tfXZ So ftJPIHiit <b LT tt % fc «h ? Kgfi^Jtc 

Jfefef*DNA»f>i- £ ^ ^ — <b ;t fiDNA y # — if V ^Xfrfr 

UTfi, fcfcfctffcatt-*:*^* y y *m^&m>b-1rz>W&\a^ 

Lambda gtlO, Lambda gtll/«Cif^J^$tLS 0 — V b LTtt, tzb X. 
fi, xv'x y t 7 - 3 y t^ij^l^i, pBR322, P UC18, pUC118, 

25 pUC19, pUC119, pTrc99A, pBluescriptfc-SV^^;* 5: K^'fc<5SuperCosI&<^ 

^<^— "CfcSRSFlOlO, P BBR122, P CN51&<t*#:#j7^£n-5o 
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5 U fc T • =i L> DH5 a , XL-lBlueMRft if Sr/B V >3 C <t J^Tt <5 0 
V'Scft if SrfflV ^ r. t &X*% S. 

I©^o-yW(i, ^=-^l^*fiH4Sr^rf-Sa^3-^y hi:, * 
a t/ax- 7 h()3ihy^5/ hOv'^t/^/f K«r£t?) £ 

-So 
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<rmW&&fofr bits ]3 +y-?^-=- y h £^ti>GDH t /3 V-Zf=3-~ y h ft V >GDH 

5 5DNASr#fc#^iCfi x a , 0 , y V"?*-^ y h Sr^i" £CyGDH £ , a , y V"?*-— y 

m\zfocx{&m£tiz> 0 

20 «:JE.tt-6>oTa^«r«I^T-rtL« J: < . ffl#»W«B*M*si2~72l$MSflt t $ 

b < (ipH5. 0~9. 0UM<DlSfflX*&>Z>o 
<^4X^(GDH(D^Sl)> 

axunmux -max ^jft^mm^^&axi^m 

Aft WS^to^fe-CaBS U j^SICJC CTEDTA& b*<D* \s— bMRX$ftffit&& 
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Gm$mtm<Dmwite. ^<Dmm^w.-h^n o^t hx% zak z.<Dmm*<o 
i>mwj:mm^%ix$>z> 0 mmm<Dmm^ tct^^^m. wMw^yy 

20 -r^ib, ^T, KSl«^TL^#:f$ite(/Ky-<^h^=10g x ^ttm^=lg, NaCl 
=5g, KH 2 P0 4 =2g, ?/U=i~- *=5g ;±*1U pH7.2)^^T, 34°C-e— BfctgM 
Lfc 0 ti5SLfc^{*, m'bftffimiZX ^HH&bfc. ^Mfl^lOmMNaCL 20mM 
Tris-HCl(pH8.0) % ImM EDTA, 0. 5%SDS, 100 ^ g/mL^^P^-f^-— t?K3ra"trfg 

25 j**m^xm&xiQftmmftLtz^ m>b#mmic£'Q±.m&\M)i&vtc 0 rwc 

M^0.3Mi£#5J; ?l^g»7- h y !7A^P^ N 2^ft^^^y-/U^fijiUT^ 
rp1ii^fei*DNA^m^it/c 0 $rm<®}$:Jf7*m$:m\,^X-f< v^<t «9, 70%^ 
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ft\z&ti8i&mm&6m t lt, ?cm\z x r> gdh& =»- ^-r^mB^R^m 

U RSFlOlOtJe^LfcgK »ffiJM109^AL, ^hU/h 

K&WSEU wti/^r^Mi: LT, tufSPCR^^-^— £ffll\fcPCRK:«fc 

15 34 < CT*8B#KtToy t c 0 #J«*iK7L£9, 000 X g ( 4 «C, 10#ffi) ^iL^HrrS 



m 1 : gififi&rt 





10g 




1 g 


NaCI 


5g 


KH 2 P0 4 


2g 




5g 


Einol (ABLE Co. Iur B*) 


0.14g 


Total, ^®7X 


1 L 


! pHii 


7.2 



20 (GDH<Dmm 

(^1*Kf^9f MM B m "CI, 500Kg/cm 2 (7)/E^M^P^Tma b/c„ 
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mmmmmtx mfc&m* 1 %\z.t*z> & o ^Trit on -xioo^» vtz 0 t l-c, 

4°CT*-^o< K>mWl,tZo fcla8ifrfr(4"C. 69800 Xg, 90^) Lfc^fcWil 
^(4°C, 15000 X gs 15^M) U ±ffitl>X'*imib7 7?i/a^&mtl e 
5 %<D *jmt7 7 ? > a ^£0. 2%Triton-X100£r£irl0raM V V «7 J^WiffiW. 

(pH8. 0) t?®lfUci, 0. 2%Triton-X100£-^t?10mM y U ^ A 

ttffiftt (pH8. 0) X^-mt £ 4xfcQ-SepharoseFF^7 7 A (22ramID X 20cm 7-7^^ 
tfiM ^ l£#t!& Lfc 0 * fffi, lOmM 0 y -7 J»mffiWi (pH8. 0) 

4><DNaCl<^^0~500mMt£&3 <£ 9 WMfo?? ^ h T'?£fcfci 
10 <D^^te5rnL/min-etTofc 0 

15 HH"^ 9 fro 7c: 0 l^^ilTft 2,fr-^o/U7xWyK7 

*y/KDCIP)*5«tt57a^-^> MM/17 h(PMS)*ffiV^ 0 SJ£tta|?y^ 

*T , 0. 75mM PMS<i:0. 75mM DCIP^W25mM h y ;*HClMj?&(pH8. 0)20 m LtCfigjf 

20 tz 0 m&mitzw y/v^—*iMmw?mm-iim*m^xKfo*M$ht$^ 2 

^^McSLfCo mz.. 7K^©7Kl00ML^fc«7.5M^120^L^^JPbTf^ 
**£/£*PLfc 0 I«lco^T, »4f+TO-feyu(l00ML)fcJ;t>*r4x^ffiv> 
Tl+»J-e#^^^H-(UV160, fti«f^f, SEP* 0*)Srffi^T, DCIPit^tC 

h£^<m&*mtifm\z&m\^tz a mfm&vz. ^i?(Dwm.^xh^movmt l 

25 fc Q DCIPO*/Hfi^«fe»i22. 23mM X cm" 1 Lfc 0 1 ^4 (U) »*»JSM*3£*# 

#^"C\ 2oOGDHS'|±(Dt 0 — ^(^O^T, 77^'>a V£SlH@{£ji#\ 0.2% 
Triton-XlOO^tflOmM y ^ y !7A^»(pH8.0 % 4*C) T? — W8$X 2&& 
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#^<DGDHflS^fCOl^,DEAE-5PW^7 7 A(8. 0mmIDX7. 5cm illy — .MM. 
B#) Zm^Xmrn^misfro Z^^ti, 0.2%Triton-X100£r-^tfl0niM V 

V&fr V VMMM(W8. 0)X¥%3<tLX&\s^ti o lOmMy I'm* ]) 

5 ?^Mf^(pH8. 0) c t 3 CONaC10^^50~400mM{C/i5 i 0 U WMtf}?? V 
X\ timinL/minXmrnZlttCo ^ h ?7 7 4 — ^tfSGDH^tfe^* 

tjtjV^^^a >%M#>, 0. 2%Triton-X100^-atPl0mM ]} ^m*> V V^MffiWi 

( P H8. o)x\ -«j&u 2mm<Dmm&m(j^T. «sc±> rmimwmm]is£w$5 

io mwmm<DVz?=L=. y h <ow& 

G-mmmmmttsDs — page*c ism^kKj u ir^- * h (D^m*^ Lfd e sds 

-PAGEttTris-Tricine^f^^rffi V ^T8-25%# UT^U A-T 5 \?(D%Mltfj^ 
XnMVfc ^(Dy/UfD^^y^W^-^^—Pik^n^fCo Phast 
System (Pharmacia) iZ X K> s ftMk JgWSr S tttoKfrofco 1"^ <DW^ 

15 Sj^K <fc 9 *S:ayS Ufc 0 

V3«m2^^0^•^'•>-^fe^^i^ ; en^LT^^S 0 HEto>fe$h5» 
S«t5»w, ^lflfSSffi^li, ^*^60kDa, &j43kDa, *5 £U»4kDa<£>* y/< 

h £ % #^-4^43kDa<D /3 ybt. #^*dS$J14kDa<E> y If-^M 5/ h 
ir^-^UTV^Srir^p^^tLfCo f&2*if§^fm, #^»^60kDa, 43«tt^ 

25 mtztitzo sds-page«^wj(d^«, mmwmm t m2mmm t z> 

GDHT'fc <0 y 2mm<DGD\\&m&flZ±J$,£iritcZ. t %7fi LTV ^5, 

tietiwvjfry. #v \*~»7*>7/i'*!) ^m^^Ltc^ 7-;/iv/-^i 
(liUMi, ppsq- 10) <o 7 5 y mmznw Ltc 0 
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5 <M^x-<^^-^^ff> 

io - F-?z>i&m&m. mm^i<Dmmin<Doh. i£»#-s§-764~238o, py-y 

h&=i-F-tZ>ffimmtZ, ®&m-%l<D?1b, i£g#-*§-2386~3660, yU" 

~76i, &^=^=-y wyy-r/v^zff-Y*^— F-fz>mmmfe. ia?u#-i-i 
commm<D 5 h , i^s#-^2386~245i (Dmmmxh 6 Q 

■y-j^y v\z.-D\^xm&m^ py-j^^y YK^^xm&m^ y y- 
20 ia?ij#-§-4<DT 5 / ^ia^'Jco 5 ^ y 1 -22^ ttfc £ D 
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it m <d tt m 

10 2 . buIE a ■$-?=>-=- y b fi, 3§7c25#Tt?<E>SDS - tK y T * y /UT 5 Ky/W 
5 #^4^60kDa-C£> 9 , 
BuIB |3 ^-7'^ y h tt % il7C^#TT*^SDS-7jf y T 9 V >VT % YVMUXfiOtl 

15 
20 

25 ^^^i-^^^-r^«#)/0^®l#Lfc'bOTfc^, if 1 iztm<D 

6. suis^^^/i^y Tmz.m-rz>ffli±V!>n, ^/^^^vT^^yrKsi 
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7 . tuts a -v-zf=>-~ v v ft> 3075/ me&iL £ tcm^m^r 3<dt 

5 

8. mllSDNAfi, Sa^iJ#-^-l <DiMmm<Do-b. ^#-5^764~2380tf>lb&5alJ- 



9. mne/3 t^as .y h »± % sa^ij#^- 5 oor ? y ttea?i s m&m^- 5 <dt 
15 m*m 0 

10. mHBDNAf±, ia^lj#-^ 1 <D 0 -h, &S#-5§-2386~3660ri>lbft5 j3 V?*-— y h 

20 

11. wmy-v-y^-y ga^ij#-^2<DT^y®sa?ij, *^(*ia^j#-^-2<DT 

25 

12. BtmeDNAfi, mm^i<Dmmm<Do-h, m^m^i&i^h^y^ 
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5 14. SuteDNAfi, MIS /3 y V(D^^-Tjv^^- k& = — K^saflHE^J* 



i ~22cor ^ y mm*^ ltv ^ n it *^i5icia^^3— xf&bkmmm<D 

io Mit^fe 



16. ffE->^/W<^ Wffim&K&&&8ffil<D 0 i£g#-S§-2386~2451 
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FIG.l 
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SEQUENCE LISTING 

<110> SODE, Koji; ARKRAY, Inc. ; UNITIKA LTD. 

5 

<i2o> y^-^mj^mmmcDwmJife 

<130> WO-AR2003-7 

10 <150> JP 2002/253752 

<151> 2002-8-30 

<160> 5 

15 <210> 1 

<211> 3706 

<212> DNA 

<213> Burkhorderia cepacia 

20 <220> 

<221> CDS 

<222> (258).. (761) 

<220> 

25 <221> CDS 

<222> (764).. (2380) 

<220> 

<221> CDS 
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<222> (2386).. (3660) 



<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
5 gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 
tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 
Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
10 15 10 

cac ggc gac gca gec gca tea ggc ate acg egg cgt caa tgg ttg caa 338 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin 

15 20 25 

ggc gcg ctg gcg ctg acc gca gcg ggc etc acg ggt teg ctg aca ttg 386 
15 Gly Ala Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu 
30 35 40 

egg gcg ctt gca gac aac ccc ggc act gcg ccg etc gat acg ttc atg 434 
Arg Ala Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met 
45 50 55 

20 acg ctt tec gaa teg ctg acc ggc aag aaa ggg etc age cgc gtg ate 482 
Thr Leu Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He 
60 65 70 75 

ggc gag cgc ctg ctg cag gcg ctg cag aag ggc teg ttc aag acg gee 530 
Gly Glu Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala 
25 80 85 90 

gac age ctg ccg cag etc gee ggc gcg etc gcg tec ggt teg ctg acg 578 
Asp Ser Leu Pro Gin Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr 

95 100 105 

cct gaa cag gaa teg etc gca ctg acg ate etc gag gee tgg tat etc 626 
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Pro Glu Gin Glu Ser Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu 

110 115 120 

ggc ate gtc gac aac gtc gtg att acg tac gag gaa gca tta atg ttc 674 
Gly He Val Asp Asn Val Val He Thr Tyr Glu Glu Ala Leu Met Phe 
5 125 130 135 

ggc gtc gtg tec gat acg etc gtg ate cgt teg tat tgc ccc aac aaa 722 
Gly Val Val Ser Asp Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys 
140 145 150 155 

ccc ggc ttc tgg gec gac aaa ccg ate gag agg caa gee tg atg gec 769 
10 Pro Gly Phe Trp Ala Asp Lys Pro He Glu Arg Gin Ala Met Ala 

160 165 170 

gat acc gat acg caa aag gec gac gtc gtc gtc gtt gga teg ggt gtc 817 
Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser Gly Val 
175 180 185 

15 gcg ggc gcg ate gtc gcg cat cag etc gcg atg gcg ggc aag gcg gtg 865 
Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys Ala Val 

190 195 200 

ate ctg etc gaa gcg ggc ccg cgc atg ccg cgc tgg gaa ate gtc gag 913 
He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He Val Glu 
20 205 210 215 

cgc ttc cgc aat cag ccc gac aag atg gac ttc atg gcg ccg tac ccg 961 
Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro Tyr Pro 

220 225 230 

teg age ccc tgg gcg ccg cat ccc gag tac ggc ccg ccg aac gac tac 1009 
25 Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn Asp Tyr 
235 240 245 250 

ctg ate ctg aag ggc gag cac aag ttc aac teg cag tac ate cgc gcg 1057 
Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He Arg Ala 
255 260 265 
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gtg ggc ggc acg acg tgg cac tgg gcc gcg teg gcg tgg cgc ttc att 1105 
Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg Phe He 

270 275 280 

ccg aac gac ttc aag atg aag age gtg tac ggc gtc ggc cgc gac tgg 1153 
5 Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg Asp Trp 
285 290 295 

ccg ate cag tac gac gat etc gag ccg tac tat cag cgc gcg gag gaa 1201 
Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala Glu Glu 
300 305 310 

10 gag etc ggc gtg tgg ggc ccg ggc ccc gag gaa gat ctg tac teg ccg 1249 
Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr Ser Pro 
315 320 325 330 

cgc aag cag ccg tat ccg atg ccg ccg ctg ccg ttg teg ttc aac gag 1297 
Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe Asn Glu 
15 335 340 345 

cag ace ate aag acg gcg ctg aac aac tac gat ccg aag ttc cat gtc 1345 
Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe His Val 

350 355 360 

gtg acc gag ccg gtc gcg cgc aac age cgc ccg tac gac ggc cgc ccg 1393 
20 Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly Arg Pro 
365 370 375 

act tgt tgc ggc aac aac aac tgc atg ccg ate tgc ccg ate ggc gcg 1441 
Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He Gly Ala 
380 385 390 

25 atg tac aac ggc ate gtg cac gtc gag aag gcc gaa cgc gcc ggc gcg 1489 
Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala Gly Ala 
395 400 405 410 

aag ctg ate gag aac gcg gtc gtc tac aag etc gag acg ggc ccg gac 1537 
Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly Pro Asp 
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415 420 
aag cgc ate gtc gcg gcg etc tac aag gac 
Lys Arg lie Val Ala Ala Leu Tyr Lys Asp 
430 435 
5 cgc gtc gaa ggc aag tat ttc gtg etc gee 
Arg Val Glu Gly Lys Tyr Phe Val Leu Ala 

445 450 
ccg aag ate ctg ctg atg tec gcg aac cgc 
Pro Lys He Leu Leu Met Ser Ala Asn Arg 
10 460 465 

gcg aac age teg gac atg gtc ggc cgc aac 
Ala Asn Ser Ser Asp Met Val Gly Arg Asn 
475 480 
ace ggc gtg teg ttc tat gcg age gag aag 
15 Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys 

495 500 
ccg cag gag atg acg teg ctg ate ggt ttc 
Pro Gin Glu Met Thr Ser Leu He Gly Phe 
510 515 
20 gcg acc gaa gcg gcg aag aag ate cac ctg 
Ala Thr Glu Ala Ala Lys Lys He His Leu 

525 530 
gac cag gag acg cag aag ate ttc aag gee 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala 
25 540 545 

gac gag etc gac gcg cag ate cgc gac cgt 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg 
555 560 
ttc gac tgc ttc cac gaa ate ctg ccg caa 
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aag acg ggc 
Lys Thr Gly 

gcg aac ggc 
Ala Asn Gly 
455 

gat ttc ccg 
Asp Phe Pro 

470 
ctg atg gac 
Leu Met Asp 
485 

ctg tgg ccg 
Leu Trp Pro 

cgc gac ggt 
Arg Asp Gly 

teg aac ctg 
Ser Asn Leu 
535 

ggc aag ctg 
Gly Lys Leu 

550 
tec gca cgc 
Ser Ala Arg 
565 

ccc gag aac 



425 
gee gag cat 
Ala Glu His 
440 

ate gag acg 
He Glu Thr 

aac ggt gtc 
Asn Gly Val 

cat ccg ggc 
His Pro Gly 
490 

ggc cgc ggc 
Gly Arg Gly 

505 
ccg ttc cgc 
Pro Phe Arg 
520 

teg cgc ate 
Ser Arg He 

atg aag ccc 
Met Lys Pro 

tac gtg cag 
Tyr Val Gin 
570 

cgc ate gtg 



1585 



1633 



1681 



1729 



1777 



1825 



1873 



1921 



1969 



2017 
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Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg He Val 

575 580 585 

ccg age aag acg gcg acc gat gcg ate ggc att ccg cgc ccc gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala lie Gly He Pro Arg Pro Glu He 
5 590 595 600 

acg tat gcg ate gac gac tac gtg aag cgc ggc gec gcg cat acg cgc 2113 
Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg acc gec gcg aag gtg etc ggc ggc acg gac gtc gtg 2161 
10 Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 
620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate acg ggc teg acg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser Thr He 
635 640 645 650 

15 atg ggc gec gat gcg cgc gac tec gtc gtc gac aag gac tgc cgc acg 2257 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

655 660 665 

ttc gac cat ccg aac ctg ttc att teg age age gcg acg atg ccg acc 2305 
Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met Pro Thr 
20 670 675 680 

gtc ggt acc gta aac gtg acg ctg acg ate gec gcg etc gcg ctg egg 2353 
Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala Leu Arg 

685 690 695 

atg teg gac acg ctg aag aag gaa gtc tgacc gtg egg aaa tct act etc 2403 
25 Met Ser Asp Thr Leu Lys Lys Glu Val Val Arg Lys Ser Thr Leu 

700 705 710 

act ttc etc ate gec ggc tgc etc gcg ttg ccg ggc ttc gcg cgc gcg 2451 
Thr Phe Leu He Ala Gly Cys Leu Ala Leu Pro Gly Phe Ala Arg Ala 
715 720 725 
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gcc gat gcg gcc gat ccg gcg ctg gtc aag cgc ggc gaa tac etc gcg 2499 
Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
730 735 740 745 

acc gcc atg ccg gta ccg atg etc ggc aag ate tac acg age aac ate 2547 
5 Thr Ala Met Pro Val Pro Met Leu Gly Lys lie Tyr Thr Ser Asn He 

750 755 760 

acg ccc gat ccc gat acg ggc gac tgc atg gcc tgc cac acc gtg aag 2595 
Thr Pro Asp Pro Asp Thr Gly Asp Cys Met Ala Cys His Thr Val Lys 
765 770 775 

10 ggc ggc aag ccg tac gcg ggc ggc ctt ggc ggc ate ggc aaa tgg acg 2643 
Gly Gly Lys Pro Tyr Ala Gly Gly Leu Gly Gly He Gly Lys Trp Thr 

780 785 790 

ttc gag gac ttc gag cgc gcg gtg egg cac ggc gtg teg aag aac ggc 2691 
Phe Glu Asp Phe Glu Arg Ala Val Arg His Gly Val Ser Lys Asn Gly 
15 795 800 805 

gac aac ctg tat ccg gcg atg ccg tac gtg teg tac gcg aag ate aag 2739 
Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val Ser Tyr Ala Lys He Lys 
810 815 820 825 

gac gac gac gta cgc gcg ctg tac gcc tac ttc atg cac ggc gtc gag 2787 
20 Asp Asp Asp Val Arg Ala Leu Tyr Ala Tyr Phe Met His Gly Val Glu 

830 835 840 

ccg gtc aag cag gcg ccg ccg aag aac gag ate cca gcg ctg eta age 2835 
Pro Val Lys Gin Ala Pro Pro Lys Asn Glu He Pro Ala Leu Leu Ser 
845 850 855 

25 atg cgc tgg ccg ctg aag ate tgg aac tgg ctg ttc ctg aag gac ggc 2883 
Met Arg Trp Pro Leu Lys He Trp Asn Trp Leu Phe Leu Lys Asp Gly 

860 865 870 

ccg tac cag ccg aag ccg teg cag age gcc gaa tgg aat cgc ggc gcg 2931 
Pro Tyr Gin Pro Lys Pro Ser Gin Ser Ala Glu Trp Asn Arg Gly Ala 
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875 880 885 

tat ctg gtg cag ggt etc gcg cac tgc age acg tgc cac acg ccg cgc 2979 
Tyr Leu Val Gin Gly Leu Ala His Cys Ser Thr Cys His Thr Pro Arg 
890 895 900 905 

5 ggc ate gcg atg cag gag aag teg etc gac gaa ace ggc ggc age ttc 3027 
Gly lie Ala Met Gin Glu Lys Ser Leu Asp Glu Thr Gly Gly Ser Phe 

910 915 920 

etc gcg ggg teg gtg etc gee ggc tgg gac ggc tac aac ate acg teg 3075 
Leu Ala Gly Ser Val Leu Ala Gly Trp Asp Gly Tyr Asn He Thr Ser 
10 925 930 935 

gac ccg aat gcg ggg ate ggc age tgg acg cag cag cag etc gtg cag 3123 
Asp Pro Asn Ala Gly He Gly Ser Trp Thr Gin Gin Gin Leu Val Gin 

940 945 950 

tat ttg cgc ace ggc age gtg ccg ggc gtc gcg cag gcg gee ggg ccg 3171 
15 Tyr Leu Arg Thr Gly Ser Val Pro Gly Val Ala Gin Ala Ala Gly Pro 
955 960 965 

atg gec gag gcg gtc gag cac age ttc teg aag atg acc gaa gcg gac 3219 
Met Ala Glu Ala Val Glu His Ser Phe Ser Lys Met Thr Glu Ala Asp 
970 975 980 985 

20 ate ggt gcg ate gee acg tac gtc cgc acg gtg ccg gee gtt gee gac 3267 
lie Gly Ala He Ala Thr Tyr Val Arg Thr Val Pro Ala Val Ala Asp 

990 995 1000 

age aac gcg aag cag ccg egg teg teg tgg ggc aag ccg gec gag gac 3315 
Ser Asn Ala Lys Gin Pro Arg Ser Ser Trp Gly Lys Pro Ala Glu Asp 
25 1005 1010 1015 

ggg ctg aag ctg cgc ggt gtc gcg etc gcg teg teg ggc ate gat ccg 3363 
Gly Leu Lys Leu Arg Gly Val Ala Leu Ala Ser Ser Gly He Asp Pro 

1020 1025 1030 

gcg egg ctg tat etc ggc aac tgc gcg acg tgc cac cag atg cag ggc 3411 
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Ala Arg Leu Tyr Leu Gly Asn Cys Ala Thr Cys His Gin Met Gin Gly 

1035 1040 1045 

aag ggc acg ccg gac ggc tat tac ccg teg ctg ttc cac aac tec ace 3459 
Lys Gly Thr Pro Asp Gly Tyr Tyr Pro Ser Leu Phe His Asn Ser Thr 
5 1050 1055 1060 1065 

gtc ggc gcg teg aat ccg teg aac etc gtg cag gtg ate ctg aac ggc 3507 
Val Gly Ala Ser Asn Pro Ser Asn Leu Val Gin Val He Leu Asn Gly 

1070 1075 1080 

gtg cag cgc aag ate ggc age gag gat ate ggg atg ccc get ttc cgc 3555 
10 Val Gin Arg Lys He Gly Ser Glu Asp He Gly Met Pro Ala Phe Arg 
1085 1090 1095 

tac gat ctg aac gac gcg cag ate gee gcg ctg acg aac tac gtg ace 3603 
Tyr Asp Leu Asn Asp Ala Gin He Ala Ala Leu Thr Asn Tyr Val Thr 
1100 1105 1110 

15 gcg cag ttc ggc aat ccg gcg gcg aag gtg acg gag cag gac gtc gcg 3651 
Ala Gin Phe Gly Asn Pro Ala Ala Lys Val Thr Glu Gin Asp Val Ala 

1115 1120 1125 

aag ctg cgc tga catagteggg cgcgccgaca cggcgcaacc gataggacag gag 3706 
Lys Leu Arg 
20 1130 



<210> 2 

<211> 168 

<212> PRT 

25 <213> Pseudoraonas putida 

<400> 2 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg His Gly Asp Ala Ala 
1 5 10 15 
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Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 

20 25 30 

Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 
35 40 45 

5 Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 
50 55 60 

Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He Gly Glu Arg Leu Leu 
65 70 75 80 

Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 
10 85 90 95 

Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 

100 105 110 

Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu Gly He Val Asp Asn 
115 120 125 

15 Val Val He Thr Tyr Glu Glu Ala Leu Met Phe Gly Val Val Ser Asp 
130 135 140 

Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys Pro Gly Phe Trp Ala 
145 150 155 160 

Asp Lys Pro He Glu Arg Gin Ala 
20 165 
<210> 3 
<211> 539 
<212> PRT 

<213> Pseudomonas putida 

25 

<400> 3 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser 

1 5 10 15 

Gly Val Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys 
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20 25 30 

Ala Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

Val Glu Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro 
5 50 55 60 

Tyr Pro Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 a 75 80 

Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 
85 90 95 

10 Arg Ala Val Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 
100 105 110 

Phe He Pro Asn Asp Phe Lys Met Lys Ser Val Tyr Gly Val Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala 
15 130 135 140 

Glu Glu Glu Leu Gly Val Trp Gly Pro Gly Pro Glu Glu Asp Leu Tyr 
145 150 155 160 

Ser Pro Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 
165 170 175 

20 Asn Glu Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe 
180 185 190 

His Val Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He 
25 210 215 220 

Gly Ala Met Tyr Asn Gly He Val His Val Glu Lys Ala Glu Arg Ala 
225 230 235 240 

Gly Ala Lys Leu He Glu Asn Ala Val Val Tyr Lys Leu Glu Thr Gly 
245 250 255 
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Pro Asp Lys Arg He Val Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Glu His Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly lie 
275 280 285 

5 Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 
290 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 
10 325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser 
355 360 365 

15 Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 
370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg 
20 405 410 415 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 
435 440 445 

25 Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 
450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 
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485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 
5 515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 



<210> 4 
10 <211> 27 
<212> PRT 

<213> Pseudoraonas putida 
<400> 4 

15 Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 
15 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 



20 <210> 5 

<211> 425 

<212> PRT 

<213> Pseudomonas putida 



25 <400> 5 

Val Arg Lys Ser Thr Leu Thr Phe Leu lie Ala Gly Cys Leu Ala Leu Pro Gly Phe 
15 10 15 

Ala Arg Ala Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
20 25 30 35 
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Thr Ala Met Pro Val Pro Met Leu Gly Lys He Tyr Thr Ser Asn He Thr Pro Asp 

40 45 50 55 

Pro Asp Thr Gly Asp Cys Met Ala Cys His Thr Val Lys Gly Gly Lys Pro Tyr Ala 
60 65 70 75Gly 

5 Gly Leu Gly Gly He Gly Lys Trp Thr Phe Glu Asp Phe Glu Arg Ala Val Arg 
80 85 90 

95 

His Gly Val Ser Lys Asn Gly Asp Asn Leu Tyr Pro Ala Met Pro Tyr Val Ser Tyr 
100 105 110 

10 Ala Lys He Lys Asp Asp Asp Val Arg Ala Leu Tyr Ala Tyr Phe Met His Gly Val 
115 120 125 130 

Glu Pro Val Lys Gin Ala Pro Pro Lys Asn Glu He Pro Ala Leu Leu Ser Met Arg 

135 140 145 150 

Trp Pro Leu Lys He Trp Asn Trp Leu Phe Leu Lys Asp Gly Pro Tyr Gin Pro Lys 
15 155 160 165 170Pro 

Ser Gin Ser Ala Glu Trp Asn Arg Gly Ala Tyr Leu Val Gin Gly Leu Ala His 
175 180 185 190 

Cys Ser Thr Cys His Thr Pro Arg Gly He Ala Met Gin Glu Lys Ser Leu Asp Glu 
195 200 205 

20 Thr Gly Gly Ser Phe Leu Ala Gly Ser Val Leu Ala Gly Trp Asp Gly Tyr Asn He 
210 215 220 225 

Thr Ser Asp Pro Asn Ala Gly He Gly Ser Trp Thr Gin Gin Gin Leu Val Gin 

230 235 240 245 

Tyr Leu Arg Thr Gly Ser Val Pro Gly Val Ala Gin Ala Ala Gly Pro Met Ala Glu 
25 250 255 260 265 

Ala Val Glu His Ser Phe Ser Lys Met Thr Glu Ala Asp He Gly Ala He Ala Thr 

270 275 280 

Tyr Val Arg Thr Val Pro Ala Val Ala Asp Ser Asn Ala Lys Gin Pro Arg Ser Ser 
285 290 295 300 
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Trp Gly Lys Pro Ala Glu Asp Gly Leu Lys Leu Arg Gly Val Ala Leu Ala Ser Ser 

305 310 315 320 

Gly He Asp Pro Ala Arg Leu Tyr Leu Gly Asn Cys Ala Thr Cys His Gin Met Gin 
325 330 335 340Gly 

5 Lys Gly Thr Pro Asp Gly Tyr Tyr Pro Ser Leu Phe His Asn Ser Thr Val Gly 
345 350 355 360 

Ala Ser Asn Pro Ser Asn Leu Val Gin Val He Leu Asn Gly Val Gin Arg Lys He 

365 370 375 

Gly Ser Glu Asp He Gly Met Pro Ala Phe Arg Tyr Asp Leu Asn Asp Ala Gin He 
10 380 385 390 395 

Ala Ala Leu Thr Asn Tyr Val Thr Ala Gin Phe Gly Asn Pro Ala Ala Lys Val Thr 

400 405 410 415 

Glu Gin Asp Val Ala Lys Leu Arg 
420 425 

15 
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